Prefabricated engineered skin flap using an arteriovenous vascular bundle as a vascular carrier in rabbits.
The authors previously described induction of spontaneous tissue generation by implanting a collagen matrix and a ligated pedicle (arteriovenous bundle) into a hollow porous chamber in vivo in the rabbit. They hypothesized that increased tissue volume could be obtained by the application of basic fibroblast growth factor (bFGF) and/or by increasing the chamber size and porosity. In rabbits, a saphenous arteriovenous pedicle and a collagen sponge were inserted into a porous chamber in the groin. Small-volume pore chambers (experiment 1, n = 7) and larger-volume, wider pore chambers (experiment 2, n = 13) were compared, and each was compared with and without bFGF. An additional three flaps of experiment 2 with bFGF were skin grafted, microsurgically transplanted to the ear, and evaluated at 6 months for stability. All patent chambers grew tissue; chambers with bFGF were almost filled, and those without were only half-filled. Histomorphometric analysis confirmed a significant difference. The larger-volume, larger-pore chambers produced more than twice the volume of tissue as the smaller chambers did, and this was significant. Tissue volume in both the control and bFGF groups of experiment 2 was significantly greater than that in the respective groups of experiment 1. Histology, angiography, and scanning electron microscopy confirmed greater vascularity in the bFGF groups and demonstrated vascular connections penetrating the chamber pores linking with angiogenic sprouts, probably from the vasa vasorum of the pedicle, to contribute to new growth. Transplanted flaps survived and appeared normal 6 months later. Patent pedicles, bFGF, large pore size, and larger-volume chambers all seemed to contribute to increased tissue growth in this model. The tissue is stable long term.